UNCLASSIFIED 
AD  NUMBER 


AD314066 

CLASSIFICATION  CHANGES 

TO: 

UNCLASSIFIED 

FROM: 

CONFIDENTIAL 

LIMITATION  CHANGES 

TO: 

Approved  for  public  release;  distribution  is 
unlimited. 


FROM: 

Distribution  authorized  to  U.S.  Gov't,  agencies 
and  their  contractors ; 

Administrative /Operational  Use;  DEC  1959.  Other 
requests  shall  be  referred  to  Aberdeen  Proving 
Ground,  MD . 


_ AUTHORITY _ 

APG  D/A  Itr  dt  8  Nov  1979;  APG  D/A  Itr  dt  8  Nov 
1979 


THIS  PAGE  IS  UNCLASSIFIED 


Ih 


-•-■*.  -•...  .  \  i  ^  i"  ,  r  •  ■  ^  'j*  r  , 

■:  v;:^  ' ''  .'I'.;,' ■■■'-.  i 


UNCLASSIFIED 


AD.3I^  O^G 


CLASSIFICATION  CHANGED 

TO:  UNCLASSIFIED- 
f  ROM:  CONFIDENTIAL- 

AUTHORITY: 

'  nP&,  bj/)  ±+r  ?  AJOV  79 


UNCLASSIFIED 


''NOTICEt  When  Government  or  other  drawings,  specifications  or 
other  data  are  used  for  any  purpose  other  than  in  connection  with 
a  definitely  related  Government  procurement  operation,  the  U.S. 
Government  thereby  incurs  no  responsibility,  nor  any  obligation 
whatsoevert  and  the  fact  that  the  Government  may  have  formulated, 
furnished,  or  in  any  way  supplied  the  said  drawings,  specifications 
or  other  data  is  not  to  be  regarded  by  implication  or  otherwise  at 
in  any  manner  licensing  the  holder  or  any  other  person  or  corpora¬ 
tion,  or  conveying  any  rights  or  permission  to  manufacture,  use  or 
sell  any  patented  invention  that  may  in  any  way  be  related  thereto. 


Best 

Available 

Copy 


^eodofuneat  <i*ui 


REPORT  NO.  DPS  TW-^l.: 


automotive  DIVBIOM 


report  OM 


PERFORMANCE  OF  CONFINED-COLUMN  TYPE 
APPLIQUE  ARMOR  UNDER  COMBAT  ATTACK  (U) 


nil  COPY 


Seco.-.a  Rcoorl  on  Ordnance  Project  No.  TW-^14 
(D.  A.  Project  No.  541-03-001) 
(AD-1279) 


•  ♦  ▼  •  4 

W'.H'ZrOH  hau  station 


•  '.fNvTOS  tj  •IIOIHIA 


AM#  TtSSS 


Tr 


s  M.  KEirniXY 


A  S  T  I  A 

*T*  .'T  ■  * 

DECEMBER  »» 

/He^iaeeH  P^04^lM 


TBm£narT  ua  moor  ssmca 
Mssussx  momo  (BOOKS 

MRZLUB 


AuncRnTt  one  ttr  400.122 
Dfct«d  16  Oet  195s 
HUORITT  t  1C 


suK«ithi*r^oj/4Si64 


PS)f  (S1IL2C5  Cf  COBllZD-COUaOt  TTR 
JLPPUQIS  i.'UCB  CXES  COIGIT  imCt  (D) 


S«eoad  Report  oa  Ordtuce  Project  Ho.  lV-41i 
fiatea  of  feats  Uhrmrr  to  Septeat>er  19S9 


Assstcr  (e) 
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Tvo  appUqua  aaaasUlieat  oa^  coaelattBC  ^  t2uoe  aectioea  (rl|iht> 
center  and  laft)(  vert  dtaitned  Creinenee  lank^utoeotlTO  Cownand  for 
aupj^eaantlng  the  araor  of  the  area  of  current  coi^t  teaks. 

Beth  asaeabllea  vert  of  the  sa^  Vasia  cMnalslcal  eoaflcuratlon  and  wro 
eonatruetod  la  a  eanoer  to  take  adnata^e  ef  the  affeetlTa^Msa  of  a  eonfiaad 
edtsm  for  defeatiiic  ahaped-chars*  a.ssdtlcB.  Saeh  aaaesibljr  vas  f abrl* 
eated  with  a  atecQ.  front  and  rear  plate  aad  a  core  ef  asphalt^flUed  tablag. 
Hie  tuUng  <£  one  aeaeshly  bad  a  sfiara  erase  aectieo  vhlle  the  tchinc  c£ 
the  aceoed  asaeshlj  had  a  bexacceal  eroea  aeetlon.  Three  aeetieoa  sere 
fabricated  nsinc  a  fuU-penetratloQ^reld  Jalsit  and  thzoe  aectione  vert 
fabricatod  ual&g  a  atmotorel  trpe  mid  Jodot.  Qie  J.J'lMhf  U28k2>  HEtT 
rocket  Lead,  atetleally  dstotsated,  the  lO^s,  1044,  prejeetUe, 
druardealljr  fired,  and  the  105>ea,  Id,  El  projectile,  dpa^eallp  fired 
with  fuse  oa  delay,  vere  used  to  rraluate  ttw  appUq&e  asseahUea.  The 
applique  aaseahllea  vere  eeunted  for  testlnK  ^  ^  after  the 

Bountlnc  I'iCv  fumlahed  vlth  the  asaeebly  vere  poedtioned  and  velded. 
Kxsesoive  veld  cracklns  vea  obterred  for  both  type  veld  Jolnte  (full* 
penetration  and  atruetural)  durloc  teailni.  The  applique  offered  canal der* 
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CONFIDENTIAL 

1.  (c)  iiatoiiBniai 


m.th  thQ  dsvelopnoqt  of  nenr  and  Isfrowad  «Mpons>  peaUv  aqphaala  Is 
Laiag  fOaced  on  siqpplenentary  anor  to  provloo  tho  adAtlooal  lalJlstio  pr»> 
taction  required  eorrent  amored  reldclas*  ApfJlqua  axacr  Is  nw  Mans 
cf  suppleoientLng  the  armor  of  current  coibat  vehicles. 

in  appUqus  aaseohljr  (Rsferonoa  1)  eonalsting  of  three  seotlons  (ri|)it* 
center  and  left)  •  each  coenpoeed  of  an  tpper  and  later  panel«  vas  tsst^  st 
Aberdeen  Frorlne  Ground  durlnK  the  period  December  195S  to  February  1956*  All 
panels  vere  6  Inches  thidCf  had  a  steel  front  and  rear  platSf  and  a  oora  of 
elass  and  enaolits. 
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Flyura  1  *•  5911^1  AppUqus  ieceshly  Installed  on  an  Ihnk  Bill. 
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Figure  2  >  59T12302  U4GL2  lUiJc  B'U  elth  llountinc  luce  Seldsd  in  Flaee. 
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Ihe  AppUquo  tsaomblla?  covorea  bgr  this  repriri  wera  of  Hm  nat  tasle 
C«<Biotrlotil  ecnflcumtlona  as  the  appliqria  previous!/  testedy  oaoBapt  IliB^ 
ill*  ovax>«jl.thlcki)aaa  of  each,  panel  is  inches.  The  coses,  of  ft*  Ba» 

applique  kite  i«s  dooisnod  to  take  advantage  of  the  effeotlveaess  of  s  ooft* 
fined  colucn  for  defeatinc  shaped-charge  osiaunltioD. 

Caxnecie  Institute  of  TeefanolGcy  conducted  a  great  dsel  of  naaemh 
toHard  the  design  of  a  practical  confinedrcdLunn  applique.  TSo  cell 
retries  (square  end  hexagcnal  eroos  section)  were  chosen  becauset  tlthoB^ 
not  quite  as  effective  as  a  circular  cell  of  equivalent  dijaensionat  ttsj 
heve  the  advantage  of  elininatlng  intracellular  voids  (Fig.  3).  Die 
Bstrical  features  of  an  "oblique  hengonal  prototype*  tested  tgr  C.  I.  T.  are 
eham  in  Figure  4. 


Fiffire  3*  Circular  Cell  irrengeeent  Depleting  Intrsoellhler  Tcide. 
The  Todds  end  Cells  TTould  Be  Filled  with  the  Filler  Uatexisl. 


Figure  4:  Ceosstrleel  Feeturec  of  in  "Obliqve"  HsAgc'^  ttwle^pe 
Ccnflnoo-CoLan  Cell. 
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It  «5  a^o  c<«rt<iored  a  suSbla  CRefaraac Ij. 

o«aity  (U.  ga/a^)  and  lew 

«a  it«  aacdsoUd  ehanetar  at  cnttnaiy  tufxntatm. 

^  (c)  oEscsipnon  cf  imsiiel 

cooslatad  ^tS*aiJ  Wt?  ^  *1^  twfle  laOl 

Bocatias-lmt  nlna  an-«  »  **  wntar  and  laLt),  11  aountinK  luas.  n 

*»«Eajr  .aljlMd 

i«h  SS’"*  S'l?*-"*  *«•  Vi 


front  atATf 


jD 


SIOEatATC 


■RCAIiaLATC 


rie«ra  St  Croea  Saetlan  <rf 
ApjOl^a  ^Uon  Fabricated  irlth 
Struetuxnl  Tyf  ffald  Joint, 


•fnoht  h.a7t 


-*«  RLATt 


^caa  aLATt 


,  Croaa  Saetlea 

Ap^qua  Seetto)  Fabrieatad  altk  a 
ruU-/onett«U«  ^;ad  Joint. 


lasltla  dlaatoJ^of?  iSSSTfSl^d^  iLT**/®*  ■*«»  « 

«taar^  t1«  of  tha  A 

Ij  a.\CTfa  In  Flcurea  9  moM  *  S^®**  ^  ^  «<J21Ucb  of  aaplidt, 

i^brea  th.  "“**,”*  wyd  to  mi  all 

•l^a  eprlxklod  FcaaaS,,  ..nd  aS 

fAc*  platea.  Thro*  aeetl<M  ^  ^  attachaant  of  tte 

vtillaod  hnaconal  tubii^  (n^,  joj,  •*'“fo  tebdm  (Jig.  9)  ^ 
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Fleora  8t  Cutnaj  of  Loavr 
Olaeis  of  C«nt*r  alth  Baa^ 

•canal  Tuhinc  Fillod  aith  Asphalt* 


flcur*  7«  Cutmy  of  Tpptr 
Clads  of  Canter  ApiilliiUO  with 
Square  Tublnc  FUl^  with  Asphalt. 


Fleur*  lOt  Cuiarajr  Vlefk  of  AppLiqu*  AsMahly  (Rexaconal  TubdJie)  Fklor 
to  AddLUon  of  ka^t. 


3,  (C)  1ETAI15  OF  reST 


3«1  FrocoJixra  and  Roaulto 


3»1«1  A  eocplato  '"M  liutolled  on  aa  JSiSAl 

tack  hull  l?lg.  1)  \atnG  tho  lues  and  pins  supp'lod.  Uountiae  *aa  aeeo»> 
pUahad  hj  surportlr^  tho  soetLtna  in  r«oltlon  ono  at  a  Uno  and  tadc-waldlqg 
tho  In  plnee.  After  tMa  >1*  soction  ma  roaovod  and  tho  voldLnc  ^ 
the  lU(;>  ccrplot.d.  CoKTidorahle  difficulty  oneountered  darins  tho 
positicnine  and  abiding  of  tho  nountlne  lues.  Also  it  uaa  difficult  to 
locate  the  rcuntirg  lues  properly  becaxvse  of  tho  irrocular  contour  (Tie*  ^ 
of  tho  1:48^^  tank  k\ill« 

Tne  liftir^  e)TS  of  th^o  appUfiuo  sectlona  are  located  se  that 
ehea  the  a;7'li(p:*  sections  are  lifted,  the  upper  soctioa  Is  parallel  to  tho 
upper  glacis  of  tho  hull.  Ttiis  is  n3*ijr.'.ctcr7'  for  tho  center  sectlan,  but 
the  outside  seciiors  should  be  tilted  out  slightly  bocause  of  the  curvatare 
of  tha  ball. 

The  secerd  sot  of  applique  seetiers  rculd  not  fit  on  the  bell 
prepared  fsr  tha  first  sot.  It  ess  necesr^ry  to  renove  and  repoeltieo 
scBO  of  Us  lugs. 
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->1.9  BAniatle  Testln*.  flrto*  tast  «•  ^copeaad  thm 

3.5-Li^,  V2Qt^,  HEJlT  rockat  haad  2—4 

firad  dynudeil2Ji  and  tha  105«,  U.,  BE  projactlla 

m^tad  Indapandantty  toacanaa  thara  irara  no  two  allka, 
and  atructurelSypa  Joduts  ara  abbraviatad 

text  that  foUoww.  Iba  i^plKpia  aacUooa  with  oqoara  tabta*  ara  daaidpa 
by  S  and  thoea  with  haaetnal  tubing  ty  an  K. 

rtm  locaUon  of  Iwpaeta  tt^  aach  aaoUcn,  ty  paaA. 

ba  found  In  Appandlx  B. 

t  1  2  1  3.5-Inch.  lCSi2  Bockat  Haad,  SUUoaUy  ItetoMtod. 

roo^'of  3.5-lnch,  V2S.\2  CAT  roekat  baad,^  '^'^^?S*iSt*haS^a? 
da^tad  aeiLnat  tha  appli<iua  aaetiooa.  Bsa  noea  of  tha  roekat  ^ 

JiJSd  In  eSaSt  irlth  tha  front  idaU  ^  tha  S 

toTlond-tudlnal  axis  of  tha  bull.  Datailad  data,  Incl^  tta  xijbw  a 
rounda^tomtod,  raaldaal  panetraUen,  and  apjOi^pa  wald  cracldnc 
saetlvn,  ara  found  In  Tablaa  1  through 

3.1.2.2  io6h».  loa. 

Of  l)06-«a,  JC44,  CAT  projoctuas,  lot 

direct  frontal  attack.  Tha  rocolllass  rlfU  was 

hull,  latailad  daU  inclnding  tha  mabor  Tables 

penatmuon,  anl  appliqua  weld  cracking  for  aach  saotlco  ara  found  in  Tawae 

I  throu^  T.  * 

3  1.2.3  105^,  la,  ES  ProJeeUla,  Fired  Dynardeally.  Two  Jtt, 

KB  Jrojoetlles,  lot  RV-5CS-5,  wew  f^ fS^*^~,^ii?IsJd!dth  the 
at  Salay,  froa  a  direct  fron^  atUck.  '^taSlad 

105-wi  horiuor,  KAl,  looawd  fvOt  M  t»  nuxa. 

data  frcQ  each  round  are  tabulated  in  Tablae  7  and  FI. 
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it*  p*ii*tx«tLan  of  hull  Indioatoi  by  Of  partial  panatratlen  ty  P. 
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3,1,3  Suayry  of  Regul^,  k  tabulated  su^ry  of  the  firing  la 
presented  in  Table  VU.  XTtabulatad  suroary  ot  the  resulta  fcr  tba  prtTlaaa 
conposlte  applique  asseobly  tested  (Ecference  1)  is  presented  in  Table  VIXI. 

K  comparison  of  the  penetration  data  for  the  thi^  t)pe  applique  asseBblles  is 
presented  in  Table  n«  It  should  be  noted  that  a  llMted  nueber  of  rounds 
irere  fired  under  any  ooe  condition  during  this  and  the  prsTlous  (Reference  1) 
test;  tbereforej  the  abore  ocqsulsoo  (Table  IX]  should  be  used  with  eantifla. 


Table  Tin.  Sunssaxy  of  Psnstiation  Data  of  Coe^osite  (COass* 
SnsoUte)  Applique  AsseabljA 


iTerage  Depth  of  Hull  BBnet**tion»  inches 


Panel 

Rounds 

iTeraged 

3.5*  Rocket. 
Synaalo 

3.5"  Rock 
Stable 

I^per  Left 

2 

2-1/4 

- 1- 

1 

4-5/1 

Lover  Left 

4 

v« 

_ _ - 

1 

3 

T^r  Center 

1 

5 

. 

2 

— — 

— — 

4-3M 

Loner  Center 

1 

Cteplete 

>nl% 

2 

— - 

Upper  Rlc^t 

3 

4-5/12 

5-1/s 

1 

— ~ 

— — 

Loner  Right 

4 

- 

- 

1  - 

*Sata  extracted  froa  Reference  1. 

^rqplete  penetration  takae  as  6  inches  for  nee  in  ealonlatlaf  aTuaja. 
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T&blt.n.  Coqparlaob  of  Feutlroiloa  D^ta  foe  1h»  Bess^cBil  Tuldii(»  Sqgau* 
Tublngj  and  Cocpoelt*  (Glau-Euollt«)  Tjp»  IfplitM  AsaaobllM 


Avarag*  KasldDal  BeatzatlcB  in  Aiaor 
Af  tar  Fenatrattae  AT^Q«a»  In  lachaa 


Typo  of  Appliqua 

106-ima,  1044  ESLT 
FrojeetUa  Ijjrtasi-' 
cally  Flrad 

3.S*  K2aL2  Roekai 
Saad  Stailoally 
Satenatad 

Kojtda 

Penatratica 

BoJIda  Panatiatlen 

C<ag>oaitat  lour  panala 

5 

5.0 

4  3.75 

Hewgocalj  loser  panala 

— 

— 

8  5.4 

Sqeara*  loar  panala 

1 

10.g 

13  4,4 

Coq>osita»  tqpper  panels 

4 

4,5 

4  4.8 

Ao^onalf  nppor  panala 

7 

5.i 

Sqaara,  upper  pas^ 

3 

7.f 

2  3.25 

Hotel  The  penetration  data  for  tba  loaar  panala  of  ^  laft*  and 

eeatar  ateUooa  mra  averagad  far  thia  tabil*  tiaoa  iha  imtr  panalr 
ara  tmlfoni  in  thieknasa  and  ara  poattLonad  at  ayyartaaiUy  tha 
aaaa  acgXa  of  obll^t7  (45*).  Iha  paoatsatlaa  data  fcr  tha  nyar 
panala  aaa  araragod  for  tba  aaaa  xaaaoa. 


A  105*aB  KS  pro^tila  (Round  22) ,  ahan  flrad  Inta  t!ia  typar  paadl  aC 
tha  rlf^t  ST-S  aaettoii  (Fig.  Il)j  fkaetorad  tba  vblda  on  tba  boll  anentjag 
Inga.  Iba  atroctoral  braeaa  in  tba  roar  of  tba  aaetdon  alao  £raetarad  aM 
tha  laeticn  broka  In  balf  aa  It  fall  to  tba  grooad.  Iba  aanza  fAtlara  oC 
tba  aeetion  as  a  result  of  tba  I05tB,  BB  projaetila  la^et  la  partially  daa 
to  aa  aecvailation  of  dtaaga  affect  frcn  tba  four  praaioca  3.5-dadb  ro^t 
heads  statically  detonated  ca  the  lews  yanal,  Tb*  sercBd  lOJ-as,  BB  pra- 
Jaetila  (Ecur^  26)  j  flrad  aplnat  tba  \9per  poaal  cf  tbs  ^qolgna 
aectloa  Fh-E  (Fig.  12)  j  ahieb  bad  racaisad  no  prarloea  lapaetat  brtica  Iba 
«ppar  taro  Bouating  logs  off  tf  tbs  appUqua  aactlon  and  tba  le^  tae  Aron 
tha  hull.  Ibara  aaa  anas  plata  craeklBg  at  tbs  point  ef  li;aet  and  a  anil 
aaount  of  vald  cracking  on  tha  top  adga  of  tba  aaetLoB. 

KxcassiTa  said  cracking  aaa  oboarrad  oo  tha  appU^  eaetlora  fabdeatad 
altb  both  tba  atrcctural  and  full-panatzation  tj^a  aald  idsta*  After  a 
aaber  of  rounds  had  been  fired  into  a  section  or  a  ad>east  aeetiat  tba 
front  plate  epened  anougb  for  tba  capbalWiUad  ealla  to  fall  eat  CFigura 
13  and  U). 
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CONRDENTIAL 


n«m  u  '  imutt 
STS  AppUqu*  Sectlcn  Aftar  Ispaet 
by  Okia  lOf-na,  HZ  Shell  on  the 
Upper  Pa  nel  *ad  Four  3,5-Inch 
P.ocket  lieade  Statically  Detonated 
on  the  lower  Bmel, 


FlcJxe  13  57nA04i  CenUr 

FPS  AppHque  Soctlon  Dejdctlnc 
Serere  rel^lxnt  FaD’xe  Caused 
Froo  Successive  IcTaetau 


Flcure  12  -  59n/.05t  Richt  FP-I 
Appli<iue  Section  After  lapaet  bgr  One 
105-m,  HE  Projectile  on  the  Qipor 
FaiMl. 


Fieuxs  U  -  59T1402t  left  ST-I 
Applique  Section  Depietlnc  the  Void 
loft  iy  the  Cells  vndch  Fell  Cat  After 
the  Face  Plate  wee  Blom  Off. 


n 
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Obcervatlor.n.  Th*  aaplalt  filler  did  not  catch  on  fir«  idwi 
the  appllque’lraFli^ctod  ty  the  various  typos  of  aurunition  used  Airtin  the 
tost.  The  boat  produced  by  sons  InjtictSi  however,  noltod  the  asphalt  ia 
t'le  Ixsnedlate  area. 

The  rubber  shock  pads  (Figures  15  and  18)  yfiAtSt  were  designed 
prlrcipally  to  reduce  the  shock  loads  on  tho  mounting  lugs  during  cross- 
country  operation,  fell  off  the  eeeilon  idien  the  first  round  on  each  aeetifla 
ms  fired. 


The  applique  assembly  ms  not  designed  to  fit  the  lS(d  tufle  htUl 
properly,  Hhen  the  rubber  shock  pads  were  in  conUct  with  the  ^)per  glacis 
(Fig.  16),  ths  edjustaent  bolt  contaeted  ths  lower  glads  snd  could 
not  bs  ti^tened  properly.  Also,  ths  lower  nounting  lug  could  not  hs 
attached  when  the  shock  pads  both  wera  In  contact  with  the  upper  glads. 
Conversely,  when  tlie  txuKtirg  lugs  wore  In  poaitlcn  and  the  adjustoed  boll 
centered,  both  shock  pads  were  not  in  contact  with  tha  upper  glads  (Fig.l6). 


Flg'ue  15  -  57n4C7»  Thibber 
Shock  Ihd  Tnileh  was  Stocked  Off  of 
tho  Roar  of  tj\  AppUqiM  Sectlcn 
Titan  Itpaeied  ly  An  lC6’exi,  IOA4 
)SXT  Frejeetile. 


Figure  16  -  59T1233*  Center 
Applique  Section  Uountad  On  An  VUM 
Tank  Ihill,  OeplcUng  the  Relative 
Positiens  of  the  Rubber  Shock  Pads 
and  Adjustzsnt  Bolt  in  RolatLon  ts 
the  Curvature  of  the  U4S  Tad  Bull. 


The  applique  aectica  K-F P  nwaillng  lug  weldponts  (Fig.  12) ,  whieh  fras> 
turod  when  Irjocted  by  an  105-rr:,  «  projectile,  revealed  there  ms  llttls 
peietsetioo  of  weld  netal  Lnto  ths  meunting  lug  metal. 


It 

CONFIDENTIAL 


CONFIDENTIAL 


4.  (c)  coicLasias 


Baatd  on  th«  results  of  this  testf  it  is  concluded  ihsit 

s.  The  eenfined-coluiisi  applique  araor  shea  Muated  on  aa  1148  tank  taaU 
affords  considexaUe  added  protecUoa  against  sbaped-etarge  attack. 

b*  The  mlded  construetioa  of  tbs  coQfiaed<dlu&n  applique  panels  tested 
los  not  effectiTS  ia  vithstantlng  hi^b-exploslTe-frojectlle  ii^aeU 
aiihoat  exti’aae  daaage  oeeurrise. 

c.  The  Bomting  lugs  as  presently  attached  to  the  applique  are  subject 
to  possible  displaceaent  bj  shock  and  blast  firoi  projectile  iafsacts. 

d.  lo  definite  difference  in  the  perfonaace  of  the  tvo  shapes  of  tab- 
iag  used  ia  the  applique  could  be  noted. 

e«  Applique  arnor  offers  great  prodee  for  greatly  laereetsed  protectieB 
against  shaped-charge  attack  on  the  frontal  area  of  tank  hulls. 


5.  (C)  RfiCOl&SQAnONI 


It  is  recoDBoaded  thati 

a.  ruture  tests  of  aj^lique  assesblies  bo  coadaeted  nlth  the  teet 
Bsterlsl  Bounted  on  s  flat  cast  or  rolled  arnor  plate  lather  thaa  a 
tank  hull,  uhieh  has  eurratora  and  uailable  tfaidoieas  aad  tlMprafora  - 
doea  not  gire  good  data  for  ecpaxatisu  evalaatieo. 

b.  An  interlock  type  of  «wld  joint  bo  uetd  to  attach  the  front  aad 
resr  pistes  on  tha  applique  s4cUc.\3,  elnce  thic  type  of  eelded  con¬ 
struction  proridee  an  irregular  path  for  veld  tr^cUif  aad  dteuld 
halp  to  liait  joint  failure. 

0.  The  Bountlng  luge  be  inset  in  the  applique  eeetion  and  voided  on 
the  inside  and  outside  to  pretunt  ^spleeeeent. 

d.  Adoption  of  the  esnfined-cdlufs)  eppllque  of  *h#  type  tooted  for 
field  use  be  withheld  until  definite  inprorenente  have  been  mda 
in  eonstructlon,  and  perforsanco  proved  by  addlticiial  teate. 

a.  Developcunt  of  appllqua  arver  for  th#  frontal  area  of  tank  bulls 
bo  continued  to  develop  an  affeccivo  and  practical  arranceaeat. 
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SDSraCT:  BaUlstlc  Tettlng  of  Six  (6)  Propo^d  Anor 
DevelopmenUl  Project*  (U) 


TO: 


Coaaandlog  General 

Aberdeen  Proving  Ground,  Kfeu7laztl 

ArTENTION;  ORDBG-DP-TB 

Mr.  W.  C.  Pies* 


RErassacE:  Aos-5350.60.268.0-213 


♦4  (6)  pr^«ed  amor  project*,  a*  noted  below,  are  to  be  baUls- 

tlcalij  evaluated  at  Aberdeen  Proving  Ground  (reference  AOS). 


«.  Project  I  -  Confined  Colxam  i^>pll^. 
b.  Project  II  -  Anbulanee  Body  and  Cupola. 

ftx)Ject  III  •  Cast  Amor  of  Varying  l^ugfanees. 

d.  Project  IV  -  Low  Carbon  Caet  Armor  Plate*. 

e.  Project  V  -  Low  Carbon  Turret  and  Hall  Canting*. 

f.  Project  VI  -  IR  Grille*. 


InfoiLtlii^"^  Directive  covering  the  above  project*  1*  Incloned  for  your 


wa*  fi  A'oOO.OO?^^'  “  25  February  1958. 


FOR  TES  COWMRDER: 


5  Incl 

1.  Test  Dir  (c) 
2-5-  Photo*  (C) 


/*/  C.  S.  Rascussen 
/*t/  C.  S.  RASMUSCn 

Executive  Assistant 
Research  &  Develop^nt  Dlvlsloa 


Copy  Tcmlshed: 

OCO,  Attn:  ORDW 
w/inrl  >8t  Dir  w/o  photo* 


REGRADED  'JKCLASSIFIED 

When  Separated  Froa  Claaalfled  Inclonure* 

In  Accordance  With  AR-38O-5  laum  21  (l) 


A-1 

CONFIDcHTUL 


•  •  • 


:•  •  .  .t- 


•  • 


•  •  • 


•  •  • 


•  •  • 
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CONFIDENTIAL 


SUVSrr;  To  'toll-lstically  Test  and  t.aluate  Six  (b)  Proposed  Araor 
Development  Projects 

PSOJSCT  I:  Confined  Column  Applique  Anur 

Reference:  APG  Report,  Final  AD  1231. 

Description:  This  sraen&l  Is  sending  to  Aberdeen  Proving  Ground 
tvo  front  hull  applique  assezblles,  each  coaposed  of  3  sections  and  attache 
meets  for  ballistic  evaluation  (reference  report).  The  new  applique  kits 
utilize  the  confined  column  principle.  The  materiel  is  NAX  steel  tubing 
(hexagonal  or  square)  with  inside  dlaoeter  of  three  laches,  filled  with 
asphalt  and  covered  with  rolled  homogeneous  amor.  ‘Ibe  armor  thickness  la 
3/6'*  except  for  the  cover  which  is  1/2".  The  overall  thickness  le  only  ^-3/8* 
whereas  the  previous  one  (amor,  ensollte  and  glass)  was  6*1/8"  (reference 
report).  The  applique  kits  are  identified  with  welded  lettering  on  the  top 
edge  of  center  assembly.  The  "H-FP"  narking  indicates  that  tubing  Is  hexago¬ 
nal  and  full  penetration  welding  was  used  for  attaching  cover.  The  "S-S" 
marking  infers  that  the  tubing  is  square  and  structural  welding  was  used  flor 
attaching  cover. 

Procedure:  The  first  and  then  the  second  applique  assembly 
respectively,  is  to  be  mounted  on  the  hull  of  an  i4iS  tank,  using  the  lugs  and 
pins  supplied  for  ballistic  testing.  It  is  recommended  that  APG  statically 
test  the  assembly  with  3*5"  HSAT  and  dynamically  with  the  106m3  BEAT  rounds, 
an!  then  measure  residual  penetrations  and  other  associated  damage.  Vpaa 
ccepletlon  of  HEAT  testl^'g,  a  76c.n  and/or  VOmo  HE  round,  with  delay  fuze  seft- 
tinqs  shall  be  is^cted  uo  the  applique  ansor  assembly  et  60*^  obliquity  for 
'  qe  evaluation. 

'.Ai'iiCT  II:  Ambulance  Body  and  Cupola 

Description:  Cne  (1)  ambulance  body  utilizing  1/2"  doron  vlU 
K.  shipped  to  APG  from  the  Detroit  Arsenal  and  two  (2)  cupolas,  one  of  which 
is  fabricated  with  1/2"  and  one  (l)  inch  doron  will  be  forwarded  to  AFC  fTca 
Aircraft  Armaaenta. 

Procedure: 

a.  Five  (5)  lO^ma  EE  shells  shall  be  detonated  at  ^  feet  froa 
the  above  vehicle  and  cupolas  to  detemiae  their  vulnerability  to  fra^aenta. 

b.  Ten  (10)  fragmentaticn  hand  grenades  shall  be  detonated  oa 
and  adjacent  to  the  ateve  materials.  The  exact  locations  to  be  selected  at 
a  later  date. 


PROJECT  III:  Cast  Araor  of  Varying  Toughness 

Description:  Ten  (10)  cast  homogeneous  armor  test  platca  (A* 

X  16”  X  L8")  in  accordance  with  Specification  KIL-A-113563  except  for  variance 
in  Cbarpy  Levels,  are  to  be  shipped  from  Pacific  Car  and  Foundry  to  AFC  to 
determine  relationship  between  ebarpy  and  ballistics. 


R-ORADISa  DATA  CAMNOT 
BE  FREDETERKDIED 


CONFIDENTIAL 


COPT/eh 


The  pl»te»  la  groiq*  cf  two,  shall  have  the  charpy  values  of  5  to  12,  10  to 
15  to  22,  22  to  2P»  aod  lalnlaua  of  3^  ft/lb. 


. • - #. 


Frocedstv: 


a.  Aafcient  teapexature.  These  plates  shall  he  tested  at  -40®P 
With  9Cbb  a?  projectiles  at  55®  obimulty  to  detenalne  Its  resistance  •» 
shock.  Approxlaate  Bl  2700  Igm. 


M  •  .  .  .• 


PROJECT  17:  Low  Cartes  Cast  Araor  Plates 


l>»scrlptl®o:  Sixteen  low  carbon  (.20  nax)  ar^  east 
(6  pieces  -  36-  X  40"-  X  2";  6  pieces  -  36-  x  48"  x  3"5  “><1  ^ 

X  48"  X  A")  are  to  be  shipped  to  APO.  Half  of  the  plates  to  be  fron  Itelfle 
Car  aod  FouBdry  aM  fron  Pittsburgh  Steel  Foundry. 


•  •  • 


procedsre:  The  balllsUc  Halt  shall  ba  deteraliied  for  aaeh 
plate  thickaess  with  AP  projeetilea  at  notad: 


THehaesa 

2 

3 

4 

2 

3 

k 


prefertUa 
763x42  T12£^ 
90aB 
90eai 
76m 
SOm 
90n 


Obli<iulty 

55 

55 

55 

55 

55 

55 


Aabieat 


-ktff 


Approx  Bl 

2175 

SM) 

2BOO 

2175 

2400 

2600 


PROJECT  7i 


Lew  Oarbea  Turret  and  aoll  Casting 
Befereace:  a.  Ltr,  Pile  fOTAC  47O.5/APO,  dtd  26  Mur  57 
b.  APC  Flnsl  Report  AD  1217 
e-  APC  Pinal  Report  AD  1174 
d.  AFC  Pinal  Report  1209 


•  •  • 


Deaerlptleo:  Two  (2)  »<48  low  carbon  hull  easting  and  two  (2) 

Ji^jS  lew  ctrbca  turret  cr^tfrja  to  be  sent  to  APC  for  balHstle  evaluation. 

One  set  errrloylag  baa_c  selling  practice  will  be  caat  by  General  Steel  Cast¬ 
ing  and  coe  set  acid  seating  practice  by  Bltw  Knox  Coopany.  Slav  IQtoi's  hull 
casting  will  be  part  tf  u  bull  ssseably,  coeplete  with  floor  plate  la  accord¬ 
ance  with  Oravlng  Sfc-  i734o6d.  The  fabrication  will  be  accoopllsbed  with  tte 
use  of  ferritic  electrodes  and  In  accordance  vlth  Specification  NIL‘V-12518. 


TWO  (2)  balllitle  teat  plates  (36"  x  36"  x  2")  fron 
tCscx  will  be  ferwarded  to  APC  for  testing. 


Eleven  (U)  "H"  teat  plates  (36“  x  36"  x  li"),  3 
fron  31sw  Kaoz,  aai  ^  fraa  Detroit  Arsenal,  will  be  forwarded  to  AFC.  The 
welded  arscr  data  velluxs  will  be  fexvarded  to  your  office  under  aepazate 
cover. 


=3“ADI»0  DATA  CAX50T  3S  PREDETERKIIIED 


.•  •  • 


•  •  • 


rnuinneikrrij^ 


( 


COPY/eh 


CONROSnUL 


Procedure: 


e.  The  ballistic  test 
with  ^irication  HIL-A-dl356!fc 

b.  The  hull  and  t-rrei 
projectiles  to  ascertain  the  lerel  d 
alloy  (reference  reports).  The  sane  test 
hull  and  turret  as  noted  In  lefersc::*  *?■ 
tlvely. 


be  tested  In  accordance 


he  tested  with  various 
:tts  a^Y'tried  the  lover  carbon 
edtre  shculd  be  used  for  the 
dlTi  and  A01217  respee* 


c .  Blast  £valtatloB 

0-)  Ballistic  tests  of  joints  of  Blew  Knox 

hull  using  sane  projectiles  as  utilised  n  :-fere=c*  report  {AD-1209).  The 
exact  areas  and  type  of  projectile  to  be  selected  at  a  later  date. 

*=*r  -r  plates  will  be  X-rayed  and 

then  balllstlcally  shock  tested  ttlHsltr  a  75=  «CDlc  nroJectUe  wlS  a 
striking  velocity  of  lOJO  f/s  plus  or  3  X  a. 


.  V.  .  •  Aol^^  .?**  ^=5“  ~  ^  on  esch  "r  tOate 

at  aablent  or  -koOp  wlU  he  deterdaei  at  a  later  date  by  the  project  aoglncer. 


AO  1209. 


d.  Mine  test  proeei=e  saae  as  rspcrted  la  reference  report 


PBOJECT  VI;  JP.  Grilles 

.  Reference:  a.  Ltp,  Pil*  fCt3C  ioc.in  XO,  dtd  7  Jul  55 

b.  Ltr,  Pile  rrac  k7r.=l  A?s,  dtd  8  Rav  57 

I  Description:  Sixteen  (l£^  SrlUss  -  *  llghtvelAt  intake  erlUce 

k  heavyweight  Intake  grilles,  k  Hjltvuptt  cxha^  srllles^  4  beav^^^ 
exhaust  grilles,  to  be  shipped  to  APS  ir=  >=vcr  ^search. 


Procedure:  The  test  prtcedae  f: 
lightweight  crllle  to  Vs  slaller  tc  -**t  i»ft 
ence  a. )  and  T92  tank  progrsa  (reference  v!  ; 


r  tie  heavyweight  grille  and 
frr  srcrred  air  grilles  (refer- 
aipectlvaly. 


.  .  .  ,  ,  ReaaAs:  The  orSer  sal  aetia!  n.'  tevtisg  «»rb  of  the  above  pro- 
jects  is  left  to  discretion  of  APS.  ad--.l3:,  auticricatlon  is  granted  to 
conduct  other  tests  which  APC  ray  4eaa  aercasary. 


Attendance:  This  of 
the  schedules  for  firing  for  each 
personnel. 


»  denrta  to  he  actifled  In  advance  of 
~  ?»rn:t  attendance  by  Interested 


Reports:  Inforaal  repcr.s  will  i*  re^-ed  for  each  project. 
Copy  furnished: 

OCO  (OROTV)  RECRAOOfS  DASA  lAXKf  BE  PSHDESSSOtO 


COHRDENTUL 


fMiPl.  •rntar  ••etlea.  atructur*!  tjfp*  *#14  Joint,  hauconal  tiAlaa 
i(  loestlon  of  hlta  by  rotaid  nwbor 


K4 


